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(Prom: Zischr. Elektrochem. 47 (7):527-535, 1941]

THE VAPOR PRESSURES OF ZINC OVER ALUMINUM-ZINC ALLOYS.
(METAL VAPOR PRESSURES II.)L)
By A. Schneider and E. K. Stollz).

(Communication from the Kaiser-Wilhelm-Institute for Metal Research at Stuttgart.)

a) Experimental method.

For the investigation of the zinc-vaper pressures over alumipnum-zinc alloys,
we used a method that was basically different from the one that was used in the
preceding commmication, for the determination of the magnesium-vapor pressures.
The method used for this investigation was first described by R. Hargreavu” and
vas applied with a few nqdifications. The method is based on the following

principle (Fig. 1):

Blickrichtung

PFig. 1

Arrangement of the oven for vapor pressure measurements, according to Hargreaves.

A quartz tube that is closed in all directions, and at the ends of which we
find one quartz tube seal each, for the introduction of a thermometer, is located
in a resistance-heated oven. At the beginning of the experiment, the oven which

is equipped with various coils (A, B, C) and the total length of which amounts to

1) Metal-vapor pressures I, see the preceding communication.
2) D 93.
3) R. Hargreaves, Journ. Imst. Metals 64, 115 (1939).



60 x 30 em, is adjusted in such a wvay that the same temperature will prevail over
the entire length of the quartz tube Q. Somevhat later, a zine-vapor pressure
will appear inside the evacuated quartz tube Q. This pressure will correspond teo
the temperature Tl of the alloy sample vhich is lecated, within a little vessel at
exactly the seme location. Ve are usiag s massive ceramic equalizing body F, with
an additional heating coil, to keep this temperature constant. After the adjustment
for a zinc-vapor pressure bslance- above the alloy, & gradually increasimg temperature
drop will be generated over the entire lemgth ef the quartz tybe Q, by reducing the
temperature in the parts C and B of the oven, This will be continumed until such a
time as a2 szinc condensate will form at the point '22 of the quartz tube. This
condensate will be determined by means of a telescopic observation through a
horizontal cross hole of the oven (diameter = 10 mm). The temperature of the first
appearance of a sinc condensate makes it peasible, when the temperature 1'1 of the
alloy is known, te determime the zinc-wvapor pressure provided the concentratiom is
known: the vaper pressure of the pure sinc at a temperature of '1‘2 is the same as
that of the zinc above the alloy at a temperature of ‘l'l. By switching on the
heating coil B, the zinc condensate may again be “chased off,” and the temperature
of the disappearance of the metallic zinc may be determined. When a steadily
increasing temperature drop is generated in a sufficiently slow manner, themn it
will be possible to determine the temperature of the appearance and of the
disappearance of the condensate with a precision of less than + 1° c.

Accordingly, the precision of the pressure values can be indicated, within the
temperature range under investigation, on the basis of the partial pressures of the

pure zinc, at an average of + 2% of the absolute vslmnl). The vapor pressure

1) The precision of the measuring values is due solely to the temperature
coefficient of the zimc-vapor pressure. An error of + 1° C in the determination
of the temperature corresponds: at Py, = 0.5 mm to + 2.7%; at Ppp = 5 mm to +-
204; at Pm = 30 mm to _‘_t 1‘7’0



values of the pure gzinc, that have been used for the evaluation, bave been taken
from the book of tables by Landolt-BSrnstein-Roth-Scheell)

b) Measuring results.

The results of the vapor pressure determinations, inasmuch as they concern
the zinc~vapor pressures that are in a state of equilibrium, with homogeneous
smelting, have been shown in Figs. 2 and 3, for a first survey. Fig. 2 shows the
vapor pressure curves for the alloys examined as functions eof the temperature; the
vapor pressures have been extrapolated up to the boiling points. Fig. 3 clarifies,
by isotherms fer 650 to 800 centigrades, ﬁxe approximately rectilinear depeandence
of the vapor pressures on the composition of the molten mass.

In Fige. 4a and 4b, all ;xperi-cntal results have been compiled in log p-1/T-
diagrams. As long as the alloys remain within the area of one homogeneous molten
mass, the individual measuring points are located, with great precision, on one
straight line. But, below the liquidus line, the vapor pressure curves present
surprising and striking changes of direction. For the interpretation ef these
findings, we have represented in Fig. 5 two characteristic curves of the alloys
vith 10 and 30% of zine, per weight, side by side with the diagram of state of the
system Al-Zn. V¥When the liguidus line has been passed, then the molten masses
dissociate into a molten mass that is richer in ginc, and into the solid (—mixed
crystal. The consequence thereof is a considerable increase of the zinc-vapor
pressure in the heterogeneous area of the molten mass +) . Below the solidus line,
the result will be zinc-vapor pressures that lie on the elongation of the log p-1/T-
straight line, that had been found at higher temperatures for the homogeneous non-

dissociated molten mass, The diversity of the inclination of the log p-1/T-straight

1) Landolt-B8rnstein-Roth-Scheel, Physikalischchemische Tabellen, Berlin, 1931,
II. &go-Bdo p. 1338.



-fgccording to Landolt-BUrnstein,...l]

- Vapor pressure of pure zine

1
éi - 85% of zinc per weight, etc

Alom % Zn we—r

20 30 4w 5060 8 10

u)éhz

80

0

n by welg

aﬁ%z

120

= b Wi Ut

[
]
* ______—O—‘
20 W
' Gew % Zn =—=

:NQ

7100

ﬂru///
l//l/ﬂ7//
IMMMMJW/// g
m;m...... /
et T
NRE L
35 \!
Wmm...... ..
SEBRB[RIQ0
- 2.&%&&78
g 3 5 1
&

Al.Zn vapor pressure

Fig. 3.
isotherns.

Temp.in °C »=—>. .

Vapor pressure curves of molten

2.
Al-Zn masses.

Fig.

log p-1/T diagram for

Al-Zn alloys

Fig. bb.

Fig. 4a. log p-1/T diagram for Al-Zn

alloys.



line for the homogeneous molten mass and the homogeneous mixed crystal, which must
be postulated on the basis of the theory, is evidently too small to be noted
experimentally by means of this method. Point A in the 30X alloy was measured

when the temperature was falling, wvhile point B was measured while the temperature
was rising. That means: in the first case, the molten mass was not yet homogenized
after chronolegically brief passing through the solidus line, vhile in the second
case the so0lid Y-mixed crystal had not yet become dissociated following the passing
through the solidus line. The vapor pressure curve will have to present a sudden
change between those two points, at a temperature that lies on the solidus line for
the present conceatratien. VWhen we consider the two vapor pressure curves in Pig. 5,
it becomes direetly evidemt that the deviations from the rectilinear eourse of the
log p~1/f~curve will increase as the Al-contents increase: the curve will pass
through a maximmm in the case of higher Al-contents, while only a deviation $toward
higher zinc-wapor pressures can be observed in the case of low Al-contents. The
temperatures of the solidus line and liquidus line are to be taken frem the pressure
curves in the best possible agreement with the diagram of state. This means that
the zinme-vapor pressure, with which the molten mass that is richer in zinc and the
mixed crystal that is poorer im zine, are jointly in a state ef balance, is evidently
determined by the melten mass that is richer in zine. Since, toward the side of |
the alloys that are richer in szino, 1) the liquidus line presents a steeper drop,
whereby the percentage of the dissociation is being reduced, and 2) the relative
differences of the zinc-vapor pressure above the homogeneous molten mass are
decreasing as the xinc contemts increase, the magnitude of the dissociation effect
will, accordingly, become more and more apparent as the szinc contents are decreasing.

Fig. 6 may serve te explain the dissociation effoctl) o« In this figure, the

1) Cf. V. Schottky, H. Ulich and C. Wagner, Thermodynamik, Berlin 1928, p. 363-
367.
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part of an astivity curve ECS has been shewn that is suppesed te be walid for the

tenperature T Ve shall assume that, at that temperature, the alley having an

3.
atomic refractiem of x is vithin the area of the homogeneous molien mass. Whem we

cause this alley te have the temperature of ‘1'2 in the bi-phase regien, then the

alley will disassociate inte a mixed crystal of the compesition y and inte a melten
mass of the somposition z. Let us asawme for this case that the activity curves

for the tewperatures r, and 1‘2 are practically identical, due t0 a small temperature

coeffigient of the activity. At the temperature 1'2,
composition y and the molten mass haviag the compositian 3 mmst be in a state of

the mixed crystal having the

equilibrium, vith the same zine-vapor pressure. DBut, that means that, at the
temperature ‘!’2. the activily curve from the peint C om, by way ef B to the point A,
will have to run parallel to the abscissa; at the temperature ‘1‘2, all comcentratiens
between z and y will have the same activity values. The vapor pressure, and
thereby the activity, will be determined here—as it is usual in the bi-phase
region--by the phase that is more volatile. In case no dissociation has taken

place, the activity value determined by the point M would correspond te the alley



having a composition of x. But, the dissociation increases this activity value by
an amount that is determined by the distance B-M. An increase of the activity,
howvever, is equivalent to an increase of the vapor pressure of the volatile
component. And, as a matter of fact, the vapor pressure is as high as that of a
molton mass having a composition ef 5. Accordingly, in each case, the vapor
presgure of the moltem mass, vhich at a given temperature is in a state of
equilibrium with the mixed crystal, will have t§ be the determining facter for the
absolute magnitude of the vaper pressure in the biphase area (molten mass + mixed
crystal). Vhen the temperature is lowered further, to rl, then a homogeneous mixed
crystal will be formed with the originally assumed concentration of x, after passing
the solidus line. Vhen we assume omce more, for the sske of simplicity, that in
the case of this temperature, t00, no essential change of the activity will take
place in relation to the temperature !‘3, then the result for this temperature will
have to be a vapor pressure the value of which will be determined solely by the
temperature coefficient ef the vapor pressure, whem wve consider the melting heat

at the same time.

On the basis of these general considerations, the course of the vapor pressure
curves in the biphase area (molten mass—mixed crylttl rich in alumipium) can be
interpreted essily: after the passage of the liquidus line, we shall find an
increase of the vapor pressure that is dependent on the comcentration of the givem
alley and that may be more or less important; in the case of alloys riech in Al, it
will lead to the formation of a maximm (5 and 10% of zinc per weight). In the
case of alloys rich im Al, this maximum will have to come about in the following
way: After the passaje of the liquidus line, two tendencies working in opposite
directions will become effective: 1. The lowering of the temperature has the
effect of decreasing the pressure, vhile 2, vhen the temperature goes down, the

intensity of the dissociation, i.e., the enrichment of the molten mass with zinec,

has the effect-—immediately below the liquidus line-—of increasing the pressure.
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When, after the solidus line has been passed, an alloy having the initial concen—
tration appears once more in the form of a homogeneocus mixed crystal, then this
process, vhich reverses the dissociation into a molten mass that is richer in
zinc, and into a mixed crystal that is poorer imn zine, will bring about, in a
discontinuous manner, a downward trend of the zinc-vapor pressure. As the figures
show, the experimemtal findings are in complete agreement with the preceding
theoretical considerations.

Pig. 7 may serve as a quantitative proof of the correctness of the above
derivation for the course of the vapor pressure curves in the biphase region. In
Fig. 7, the construction of the liquidus line of the system Al-Zn from the experi-

mentally determined vapor pressure values of various alloys within the biphase



region has been represented. The values used in the determination of the liquidus
line have been found in the following way: The vapor pressure values that pertain
to the individual concentrations were read from the log p-1/T-diagrams for
homogeneous molten masses between 500 and 650° C—=partly by means of extrapolation.
With their aid, we plotted the isothermal lines as shown in Pig. Ta by 10° steps.
When we take the pertinent vapor pressure values from the vapor pressure curves that
have been determined experimentally within the biphase region for certain tempera-
tures, then the pertinent concentrations can be read from the isothermic lines of
Fig. 7Ta. These values will have to belong—in accordance with the considerations
based on Pig. 6-~to the temperatures of the liquidus line for these very concentra~
tions. For the construction, we made use of the vapor pressure curves of alloys
having 5, 10, 30, and 5%% of zinc, per weight. The agreement of the temperatures
of the liquidus line as found in this way with the values as discovered by means of
thermic mlysisl) (Fig. 7Tb) is very satisfactory.

The conditions in the homogencous molten masses of the Al-Zn allgys have been
sumrarized once more in Fig. 8, on the basis ef the measurements performed. The
measuring values bhave been shown solely for the molten state, in the form of a log
p-1/T-diagram. The vapor pressure ¢urves are practically parallel for all concen-
trations examined, i.e., the vaporixation heat of zinc is independent of the
quantity of the aluminium added to the alloy. In Table I, we have compiled the
values of the sinc vaper pressures of the alloys investigated, in the form of a
numerical tabulation, for 3 different temperatures. In Table 2, Column 2, the

)x-va.lues as calculated according to Clausius-{lapeyron have been presented in the
form of a mmerical tabulation. We may conclude from the comstancy of the

vaporization heat that the partiasl mixing heat is but slightly different from zero.

1) Cf. A. Burkhardt, Technologie der Zinklegierungen, II. Ed., Berlin, 1940,
PP. 4-5, contains bibliography.
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Vapor pressures of
molten Al~In masses.

The order of magnitude may be estimated at less than -0.5 kcal, and the endothermic
nature of the mixing heat may be considered certain. The differences of the
vaporisation ﬁent as measurements for the partial mixing heat ﬁ = )bg -/\,o, Colusn
3 of Teble 2, are vithin the limits of the measuring precision, which amount to

some 2% of the absolute amounts of the vapor pressures.

The isotherms of the activity values (Table 3, Fig. 9) may be considered a
further indieation of the fact that the partial mixing heat is but small; they make
it quite evident that here, too, an approximation to Raoult's straight line can be
observed, in accordance with the theoretical requirements, as the temperature
increases. The small negative mixing heat figures that correspond to the amall

temperature coefficient of the activity, might well be comnected with the form of

10



the diagram of state of the Al-Zn aystem, wvithin which no compound exists that

will crystal;iu out of the molten flow, In view of the small temperature coefficient
of the activity, we shall have to do without an indirect determination, by way of
caleulation, of the integral mixing heat figures on the basis of the temperature
coefficient of the activity. As to sign and order of magnitude, the estimate of the
maximam integral mixing heat at less tham -0.5 kcal is in agreement vith the maximum

2) 1)

mixing heat of ~1.0 kcal™’ as determined experimentally by M. Kawakamd °,

Table 3

Values of the activities and of the
changes of the free energy of Al-In-alloys.

) a —RTIlna
Atom-% z“l mllnzillg %’;uazﬂ * =1z ol 2
6500

100,0 26,00 1,00 1,00 4 0.00 ‘

70,0 20,20 | 0,77, L1, ¥ o465 |

49,0 17,20 | 0,66, 1,35, + 765
33,5 14,25 | 0,54, 1,63, 41060
150 | 925 | 035 | 236 +1900
9,34 6,65 0,26, 2,79, 42470
4,38 3,35 | 0,12, 2,02, +3776
2,12 1,86 0,071 3,32, 44850

8§00°

100,0 235,0 1,00 1,00 +4- 0,00 |

700 | 1820 | 0,77, 1,10, ¥ 550 |
49,0 153,0 0,65, 1,324 4 912
33,5 125,0 0,53, 1,58, +1345
15,0 80,5 0,34, 2,28, +4-2290
0,34 516 | 024, | 257, +3050
4,38 29,5 0,12, 2,85, -}-4440
2,12 16,1 0,06, 3,18, --5700

In Fig. 10, the measuring results of the activity coefficients as dependent ea
the atomic refraction have been presented. The deviations frem Racult's Law, that
find their expression im the ecurve of the activity coefficients, present the curve
that is te be expected, aeccording te the theory (Fig. 10). It is ef interest,
however, that the temperature coefficient of the a/N-values is considerably smaller

than in the Al-Mg system. This is a finding, on the basis of which enly a small

1) M. Kawakami, Science Rep. Tohtku Imp. Univ. 19, 521 (1930).

2) In view of the great precision of the present vapor determinations, we believe,
hovever, that we may be permitted to atiribute lesser importance to the data obtained
by M. Kawvakami.

11
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integral mixing heat can be assumed. The pregress of the values for the changes of
the free energy (partial residual melar work) presents a curve (Table 3, Columm 5)
that corresponds to the thermodynamic postulates.

The leg a/M-curves shew a course that is analogous to the lead-cadmiwm and
thallium-tin mtoul). It vas obvious, therefore, to examine whether the molten
Al-Zn-masses investigated slso represent regular concentrated mixtures, in the sense
of the definition given by J. H. Hildebrundz). hr them, the following equatiea
will have to apply:

log ,;11 = B-Na,
vhen P is e temperature independent constant. Vhen we examime the results found
for the Al-Zn system, then ve shall obtain fer P a value of some 0.5 as shown by

Table 4.

1) J. H. Hildebrand and N. J., Sharma, Journ. Amer. Chem.Soe. 51, 462 (1929).
2) Cf. K. Jellinek, Lehrbuch der physikalischen Chemie, vol. IV, p. 472 ff.

12



Table 4

|
|

\tom /ol 100 l 70,0 l 49,0 l 33,5 . 15,0 l 034J 4,38 ' 21° ‘

0,5, | 0,5,
0,61 0,5, ,

0,5,
0,5,

0,5,
0,4,

0,5,
0,5

HG.AO.
Buooe

8

— 0 Bt
0,4,

The constancy of the values of {8 fer temperatures between 650 and 800° C is so goed
that the molten masses in the Al-Za system may be designated, with high approximation,
a2 regular concentrated mixes,

c) Discussion of the experimental results.

Vhen we judge the course of activity ourves, particularly for molien systems,
then it is possible to have, kinetically, a clear quantitative picture of how they
come into existeneel). Vhen A and B are the two components of the mixture, then
forces are interacting between them, the sisze of which depends on the temperaturs.
WVhen the forces interacting between A and B are of the same size as the enes
interacting between A and A or B and B, in the case of the presence of the pure
components, then the lewering of the vaper pressure of the volatile solvemt will
follow the laws of the diluted solutions, i.e., the activity values p/po vill be
located on the straight lime of Racult. In this case, we have assumed, for the sake
of simplicity, that the forces of the pure components that are interacting between
A and A or between B and B, have the same value. But, if the forces of atiractien
that are interacting between A and B are larger, them the consequence thereof will
be that the energy that will have to be brought in for the vaporiszation process will
be larger than the one needed in the case of the pure substances. This means that
the lowering of the vapor pressure of the volatile solvent is larger than is
postulated on the basis of Raocult's equatien p/po = N. The state of the solution

is mirrored, within the activity curves, by a curve that takes its course below

1) Cf. K. Jellinek, Lehrbuch der physikalischen Chemie, Stuttgart 1933, vol IV,
p. 480 £f.

13



Raoult's straight lime ("negative" activity curves). If any repulsive forces

exist between the particles of the solvent and the particles of the dissolved
substance, then we shall obtain "positive" activity curves, in which the a-values
are located above Racult's straight line. In the extreme case, if the two compomnents
vere incapable of mixing with one another, them this curve would have to be a straight
line that would take its course from the activity value 1 and run parallel to the
abscissa. As to the examination of the energetic state of molten alloy masses, the
question is of imterest, to what extent the compounds that are crystallizing out of
the molten flow, are possibly still present as such or dissociated in the molten
flawl). Due to the absence of any experimental data, that might be able to support
the hypothesis of the presence of more or less thoroughly "dissociated" compounds in
molten alloy masses, it appears advisable, for the time being, to collect material

on the course of the activity isotherms for the molten state.
l
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Fig. 11

Activities of Mg-Pb alloys and of Cd-Fb-alloys
(according to C. Vagner and K. Jellinek).

1) P. Dolesalek, Ztschr. physikal. Chem. 64, 727 (1908), 71, 191 (1910), 83, 40
(1913), 93, 585 (1919), 94, 72 (1919), 98, 395 (1921).

14



Vhen we compare the activity curves that have been found up to this time by
the use of various methods, with the diagrams of state of the binary alloys, then
it will seem to us that the form and position of the activity curves are commected
with the curves of the liquidus lines. This hypothesis has been represented by
Fig. 11. In this Pigure, the activity curves ef the Mg-Pb and Cd-Pb systems have
been reproduced, together with the pertinent diagrams of state. In the Mg-Pb

system, C. Vagner and G. &xg’onmtdtl)

have observed a very pronocunced negative
activity curve. It does not appear unjustified to commect this very considerable
deviation of the activity values from Rsoult's straight line with the character of
the intermetallic combination HgZPb which originated in the fused mass. As it has
been demonstrated by E. Zintl and H. Kaiurz), P&sz crystallizes according to the
fluorite pattern. According to Zintl, the crystallo~chemical delimitation of the
elements that are 1 to 4 places ahead of the rare gases, from those elements that
are 5 to 7 places ahead of them, is particularly clearly visible in the cue’of
magnesium alloys. The pronounced hetero—-polarity of the compound mzrb evidently
finds its expression in the extraordinarily strong negative character of the
activity curve.

On the other hand, wvhen we compare to it the activity curve of the Pb-Cd

system, which has been determined by K. Jellinek and G. A. Bolner”

» then the
difference from the Mg-Pb system is clearly visible. Cadmium and lead form a
eutectoid system with a temperature that lies but a mere 100° C below the melting
points of the components. Despite the fact that the experimental temperature of
445° C as chosen by K. Jellinek lies some 200° C above the liquidus line, the
activity curve presents a strongly positive character. It does not appear impossible

that this fact is commected with the observation that lead in metallic systems

1) C. Wagner and G. Engelhardt, Ztschr. physikal. Chem. A 159, 241 (1932).
3) K. Jellinek and G. A. Rosner, Ztschr. physikal Chem. A 152, 67 (1931).

15



(Cu~Pb, Al-FPb, Zn-Fb) has a tendency toward being immiscible. The same thing is

true of the conditions found, according to the two commmications mentioned, for
molten Al-Mg and Al-ZIn alloys: the negative course of the activity curve in the

Al-Mg system might be comnected with the intermetallic compounds that come inte
existence vhen the molten masses of medium concentrations solidify; eme of these,
Alzugz, is supposed to have a partly heteropolar character, according te U. Dehlingorl) .
On the other hand, mo compound will crystallize out of molten Al-Zn masses: the

activity curve presents a "positive” character.

Sn-Cd Ag - Av FPb-Zn
ot ok ¥ 10}
osr t 08} t 081 .
06 a a o6t ™
acd g A_g 06" 7085. Zn
oLl oul ou
a2t 02k 02
[l 1 L 1 L 1 1 1 1 1 1 1.
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Fig. 12
Activities and diagrams of state for alloys of Sn-Cd, Ag-Au, and Pb-Zn

according to C. Wagner and K. Jellinek).
molten masses (Zmolten mass + Zn)

In Figs. 12 and 13, the measuring results obtained on other systems on the

basis of measurements performed by C. Wagner or K. Jellinek have been compiled, in

the same manner of presentation. It may be seen clearly that the above hypothesis

of the comnection between the form and the position of the activity curve on the

1) U. Deblinger, Ztschr. Elektrochem. 46, 627 (1940).
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Activity values and diagrams of state of
alloys of Bi-Fh, Bi-Sn, and Bi-Ti
(according to C. Vagner and Engelhardt).

one hand, and the curve of the liquidus line on the other hand, may be transferred
to these systems vithout any comstraint. As to a quantitative evaluation of this
situation, the theoretical bases are net yet available at this time.

In any case, there is not as yet any experimental intimation of the existence—
assumed occasionally~-of intermetallic compounds in the fusible mass so that it
appears that the cencept of "dissociation" also cannot be applied simply to molten
alloys. E.g., F. Dolezak has established a theory to the effect that any deviation
of the activity values frem Raocult's Lawv points toc a chemical reaction: negative
a-curves are supposed to suggest the formation of & compound, while positive ones
are supposed to indicate that the pure components are associated and will dissociate
1)

when mixed. K. Jellimek ° has pointed out justly that the assumption of van-der-Wall-

forces alone is perfectly sufficient to explain positive and negative activity
curves, just as ve do not talk of chemical reactions when we consider the deviations

of the behavior of real gases from the ideal law of gases. Experimental data

1) K. Jellinek, Lehrbuch der physikalischen Chemie, Stuttgart 1933, vol. IV, p.
484 ff,
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actually speak strongly against the ideas of F. Dolezalek: e.g., the fact that
mixtures of liquid nitrogen and argon present positive activity curvesl). The
same statement applies to a few tested series of molten alloy masses (e.g.,
l’b—Cd)z) or, as it has been showm in this paper, to Al-Zn). But the hypothesis
that in these cases (particularly in the case of argon) an association of the
ummixed components is present, seems hardly dofenaible”.

For that reason, it might be simpler to deseribe the energetic state of melten
alloy masses qualitatively imn the kinetic mamner as suggested above, and quali-
tatively by the use of the activity values. The experiences gathered up to this
time, inasmuch as formation temperatures and mixing temperatures a.fo concerned, may
be fitted into this concept, without any constraint. Moreover, e.g., the high
melting maximp that are characteristic for intermetallic compounds having a
heteropolar structure .and high formation temperatures (ngPo, M¢38b3 and other
ones) may be interpreted in the following way: the ferces of attraction which
find their expression in the "negative"” activity curves, show already such a strong

effect at very high tuporaturu‘)

that a crystallization of the compounds out of
the molten mass will already teke place at these temperatures,

It appears, therefore, to be s rewarding task of experimental research to
gather further experimental material, particularly by using a systematic approach.
The alloys of magnesium and of the alkali metals which have been tested particularly

by E. Zintl, will appear in the foreground, im this conmection, inasmuch as the

1) K. Jellinek, ibid, p. 485.

2) K. Jellinek and G. A. Rosner, Ztschr. physikal. Chem. A 152, 67 (1931).

3) K. Hauffe and C. Wagner, Ztschr. Elektrochem. 46, 160 (1940) stress, also in
view of the fact that typiecal coordination grids are present in selid intermetallic
compounds, that the concept of the molecule is not applicable to the liquid phase
in alloy systems.

4) I.e., at temperatures that are sufficiently high above the liquidus line, seo
that one would have to assume, in the case of the absence of stronger forces of
attrection, that the molten masses are already very close to the state of the ideal
concentrated mixtures.

18



%

-

crystalle-chemical delimitation of the parts of the alloys is concermed, which is
especially clear in their case.
Summary 311%1

The vapor pressures of zimc over Al-Zn alloys of the entire concentratiom
range vere determined by meams of a method that is based on the principle of the
dew-point, and which has been described in detail, The measuring results were
used for the calculation of the activities, of the free energy, and of the
vaporization temperatures, %The Al-Zn molten masses were shown to be regular
coencentrated mixtures.

The results vere discussed, vith an eye toward the possible comnections
between the form of the activity curves and the liquidus lines of binary melten
metal mixtures.

Ve may express, at this point, our special thanks to the United Aluminum
Vorks [Vereinigte Aluminiumverke] for their assistance im the performance of this
investigation.
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